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The determ ination of an unam biguous set of force constants from the vibrational spectral data alone is n ot possible because the num ber of force constants exceeds the num ber of fundam ental vibratio n al fre quencies. T herefore one is forced to tu rn to other sources fo r the determ ination of a uniq u e set of force constants. As a result one has to reduce the num ber of force constants as in the U B FF 1, H B FF 2 and O V F F 3 or tu rn to other factors like ro tatio n al d isto rtio n constants, C o r i o 1 i s coupling constants an d m ean am plitudes of v ibration which are closely related to the force constants. Such attem pts have been m ade earlier by several w orkers 4~6. H ow ever, it is of interest to find out som e m ethod by which the sym m etry force constants can be d eter m ined w ithout recourse to any assum ption re g ard in g the force fields. G re e n 's function and p artitio n in g technique developed by D e W a m es and W o l f r a m 7-9 is one such attem pt in this direction. T his m ethod can be applied to the m olecules fo r which isotopic data are available. By the use of this m ethod elegant isotopic rules like T e 11 e r -R e d -1 i c h pro d u ct r u l e 10 can be obtained. Such a t tem pts have been m ade earlier fo r X Y 2 , X Y 3 , X Y 4 an d X 2Y 2 type m olecu les11-15. In the present p ap e r 1 H . C. U r e y and C. A. B r a d l e y , Physic. Rev. 38, 1969 [1931 , 2 W . T. K i n g , J. them. Physics 36,165 [1962] . 3 D . F. H e a t h and J. W . L i n n e t t , Trans. Faraday Soc. 44, 873 [1948] . 4 J . A l d o u s and I . M . M i l l s , Spectrochim. Acta [London] 18,1073 [1962] ; 19,641 [1964] , 5 M. G. K r i s h n a P i l l a i and A. P e r u m a l , B u l l . Soc. chim. France Mem. 73, 641 [1964] . an attem pt is b eing m ade to extend this study to XYZ b en t type m olecules. As a typical exam ple n itrosyl fluoride and its isotopic species are chosen.
P otential Energy Constants
The external symmetry coondinates S E for the ONF molecule were constructed from the cartesian displacement coordinates by the method suggested by 14 K. R a m a s w a . m y and V. R a n g a n a t h a n , Indian J. Pure and appl. Phys. 6, 651 [1968] .
15 K. R a m a s w a m y and V. R a n g a n a t h a n , Indian J. were P = ] / l + p2 .
To determ ine the m ixing p ara m ete r p the G re en 's function m atrix and the v ib ratio n al fre quencies of 180 14N 19F, the isotope of 160 14N 19F were used. The interbond angle, in tern u clear d i stances and vibrational frequencies of u n p ertu rb ed and pertu rb ed m olecules are given in T able I. The isotopic substitution is m ade in the first atom (XYZ -X « Y Z ). T he G r e e n 's function G ( oj2) for this substitution is given by e w -Gu (<w2) + 1 Eojr G12(co2)
,00- 
w here U is the m atrix of tran sfo rm atio n betw een intern al sym m etry and internal coordinates, D is the m atrix of tran sfo rm atio n between internal and c a r tesian coo rd in ates and S is the m atrix of tra n s fo rm atio n between cartesian sym m etry and c a r tesian co ordinates. In constructing the ß-m atrices, the colum ns co rresp o n d in g to translation and ro ta tion are om itted in 5. The potential energy constants were com puted from eq. (4) for the m olecule n itro syl fluoride and the valence force constants deduced from them are presented in T able II. 
F-Matrix Elements

Mean A m plitudes of Vibration
T he W ilso n L -m atrix is given by the equation
w here ß -m atrix is given by eq. (5) 
w here h is P l a n c k 's constant and K is B o l tz m a n n 's constant. T he m eans square am plitude m atrix 2 , the m ean am plitudes and the m ean am pli tudes fo r nonbonded distance which was determ ined by the m ethod of R a m a s w a m y et a l . 18 are given in T able I II.
17 S. J. C y v i n , Spectrochim. Acta [London] 15, 828 [1959] . 18 K. R a m a s w a m y , K. S a t h i a n a n d a n . and F. F. C l e v e l a n d , J. molecular Spectroscopy 9, 107 [1962] . Table II . 
Rotational D istortion Constants
Coriolis Coupling Constants
C o rio lis coupling constants w ere calculated using M e a l and P o l o 's e q u a tio n 21: 
